Apparent clusters of patients with sarcoidosis were observed during a study of the disease in the Isle of Man.' Many of the patients had a history of previous contact with sarcoidosis. This paper attempts to interpret the importance of these findings by examining links between patients that are not subject to bias (such as the bias caused by patients' recollection of previous cases). Experimental evidence for a transmissible agent in human sarcoid tissue has previously been reported.2 3 An earlier study in the Isle of Man4 reported a high incidence of the disease (14 7 per 100 000). It was suggested that this high incidence was partly due to clinical efforts to improve the recognition of sarcoidosis, and thus cases were detected that might otherwise have gone unnoticed. This high rate of detection of cases, the defined boundary of the Island, and the relatively small changes in population make it an ideal place to study links between patients.
There is no available evidence about the length of any latent period for sarcoidosis. It was apparent from this study (and has previously been mentioned5 6) that the disease may be diagnosed some years after initial symptoms develop. Hence we had to look at links between the cases covering some time before diagnosis to investigate any evidence of a transmissible agent. We also had to collect information on the number of links expected between people Address for reprint requests: Dr SB de C Baker, Nobles Hospital, Douglas, Isle of Man.
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For transmission of a disease individuals must be in close proximity at a particular time. Knox7 -9 has proposed a test that supposes that evidence of spacetime clustering is provided by an excess of pairs of cases that are close in space and time (measured relatively to pairs of cases distant in space and time). The method of Knox has been extensively used and modified, but is not really appropriate for a disease with a long latent period. Pike and Smith"0 give an alternative approach, which determines whether patients with a disease can be linked more frequently with each other than a matched set of controls without the disease. The method of Pike and Smith was considered more appropriate for this study.
Methods

PATIENTS AND DATA
Ninety six patients with sarcoidosis diagnosed in the Isle of Man from 1962 to 1983 were each matched for age and sex with a control. (Details of entry criteria for the study, choice of controls and matching have been given elsewhere.' 4) The characteristics of the control group closely followed those of the census population. Each case and control (or a close relative in three cases) were interviewed by one of the authors (SAP) to provide information about their past histories. Grid references were taken of the school they had attended, their place of work at diagnosis, their place of predominant recreation in the two years before diagnosis, and their places of residence during the 427 428 period from five years before diagnosis to two years after (this was the postulated "infective period"). The time of diagnosis of each control was taken to be the same as that of the patient with whom they were matched.
The study had two distinct periods: from 1962 to 1976 cases were detected retrospectively from hospital records, while from 1977 to 1983 special efforts were made to detect cases and the incidence rate was higher.4
STATISTICAL METHODS
The links between cases of sarcoidosis and between controls whose diagnoses were within 10 years of each other were counted for five different types of contact: (a) they attended the same school and their attendance periods overlapped; (b) their places of work at diagnosis were within 50 metres; (c) their places of predominant recreation in the two years before diagnosis were within 50 metres; (d) their places of residence had been within 100 metres for any part of the overlap of the postulated (arbitrary) infective periods (that is, from five years before diagnosis to two years after it), and (e) their places of residence at diagnosis were within 500, 100, 50, or metres and for contacts within the postulated "infective" period. Bias could, however, have arisen in the last result owing to the excess of cases over controls resident on the Island two years after diagnosis. Further investigation revealed a large cluster of patients with sarcoidosis centred on Noble's Hospital in Douglas. Contacts in this cluster occurred between residents in the nurses home, workers in the hospital, and three patients who lived close to a hospital worker. Fourteen cases could be linked to the hospital cluster according to the criteria living closer than 100 metres during the "infective" period, having a place of residence at diagnosis closer than 100 metres, and working closer than 50 metres. Eight smaller clusters were detected: one of seven cases, one of six, three of three and three linked pairs. the places of residence at diagnosis were less than 1 km apart. This distribution is different from the distribution observed under the hypothesis of no time clusters (X2 = 25-90; 6 df). Most of this difference is concentrated on an excess of pairs diagnosed within one year of each other and a deficit of pairs diagnosed between three and four years apart; more generally, the number of pairs diagnosed within three years is greater than expected and the number whose diagnoses were further apart than three years is less than expected.
Discussion
This study has found evidence of space-time clustering of sarcoidosis cases in the Isle of Man. No environmental reasons for the clustering became apparent when we searched for common factors between the cases, neither did the site of the clusters indicate a reason. The suggestion is therefore that sarcoidosis could be a communicable disease.
Tests for the detection of clusters for different types of contact did not reveal a significant excess of links between cases that were spatially distant or for short periods of time (places of recreation or of residence within 500 metres at diagnosis). An excess of links between cases was discovered for close contacts over long periods of time (places of work, or of residence within 100 metres). This evidence suggests that if transmission of sarcoidosis from person to person occurs it requires prolonged close contact. No excess of links by schools attended was apparent (although more patients with sarcoidosis than controls had attended school on the Island), which suggests that important links occur after school leaving age. Sarcoidosis is known to be a disease affecting young adults." Thus if it is a communicable disease a high incidence would be expected among young adults in close proximity to each other, such as the large cluster of young nursing staff in the hospital.
Some evidence was found to support an excess of pairs diagnosed within three years of each other. The presence of clustering can, however, produce an i 430 excess of pairs diagnosed within a short interval of time (independently of the latent period) because an unlinked pair of cases that are both associated with a third case will introduce a spurious short link. In some cases moreover the time interval between the contraction of sarcoidosis and its diagnosis was of uncertain duration; this would tend to blur the evidence for a fixed latent period, since it is as likely to shorten as to lengthen the apparent latent period.
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